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The text of those sections of Title 35, UW. S. Code not 


included in this action can be Found in a prior Office action. 


Claims 1-38, 4@ and 44-46 were cancelled. Claim 39 is 
newly amended and claims 47-48 newly added. Claims 35, 41-42 


and 47-48 are currently pending. 


Applicants’ constructive election of Claims 39, 41-42 and 
newly added claims 47-48 by cancellation of the all other 
remaining claims in the instant application in Paper No. 12 is 
acknowledged. Because Applicant did not distinctly and 
specifically point out the supposed errors in the restriction 
requirement, the election has been treated as an election 
without traverse (MPEP 818,.@3(a)). 


Ciaim 48, newly added, is rejected under 35 U.S.C. § 112, 
First paragraph, as the disclosure is enabling only for claims 
limited, the transformation and expression of a selectable 
marker or reporter gene as set Forth in the specification at 
pages 22-39. See MPEP 706.@3(n) and 706. 83(z). 


The specification teaches the transformation and 
expression of marker/reporter penes conferring expression of 
hygromycin B phosphotransferase, B-glucuronidase, and 
luciferase. The instant claimed subject matter is limited to 
the expression of a selectable marker gene which imparts 
herbicide resistance to transformed maize plants. With the 
exception of the genes noted above, which are not considered to 
be geneé that confer resistance to art recognized “herbicides”, 
the specification is silent as to a gene which when expressed 
would impart said herbicide resistance. Attention is directed 


to the paragraph bridging pages 11-12 in which all three of the 
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exemplified genes are noted as selectable marker and/or 
reporter genes. Genes which encode resistance ar talerance to 
giyphosate and the like are considered herbicide resistance 
genes (see line 4-8 of page 12). Applicants have not 
demonstrated the successful isolation of the any coding regions 
which would confer herbicide resistance nor the transformation 
and expression of any of these genes. Furthermore, the 
expression af a heterolagous gene in a Host is not axiomatic 
even in the event that gene had been Previously isolated and 
Cloned. Variability in expression was art recagnized to be due 
ta numerous factors, including: incomplete transcription; 
inefficient mRNA processing; impaired transport of the mRNA 
from the nucleus to the cytoplasm; instability of the mRNA; 
inefficient translation of the cytoplasmic mRNA and the 
instability of the protein due to its susceptibility to plant 
specific proteases (DeGreve et al. pages 3~4). Thus, for the 
reasons noted above enablement is limited to marker Hennes 
demonstrated in the specification in which herbicide resistance 


is not a consideration. 


The rejection af claims 39-42 under 35 U.S.C § li2, first 
and second paragraphs, as set forth at pages 4-5 of the 
previous Office Action is withdrawn in view of applicants! 


amendment. 


The rejection claims 39-42 under 35 U.S.C § li2, first 
Paragraph, as set forth at pages 5-6 of the Previous Office 


Action is withdrawn in view af applicants! amendment. 


The rejection of claims 39~42 under 35 U.S.C & 103 as get 
forth at pages 6-10 of the previous Office Action is withdrawn 


in favor of the rejection set forth below. 
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Claims 39, 41-42 and 47~48 are rejected under 35 U.S.C § 
1@3 as being unpatentable over Klein et al. in view of MeCabe 
et al. and Phillips et al, 


Klein et al. (Biotechnology, pages 559-563) reveal the 
Factors influencing gene delivery into maize suspension cells 
Via the use of high-velocity microprojectile acceleration. In 
addition, these authors teach the application of the process to 
the surface of explanted maize embryos in which the GUS - 
reporter/marker gene is expressed. In particular, at page 562, 
right column of the penultimate paragraph, stable 
transformation of maize callus via the disclosed technique is 
evident. Thus, Klein et al. is seen to Clearly teach the 
application of the method of biolistic transformation to maize 
tissue cultures. Klein et al. does not teach regeneration from 
transformed maize tissue, however, the regeneration of maize 


From totipatent cells in culture was well known in the art, 


McCabe et al. (pages 923-926) disclose the transformation 
and regeneration of soybeans via the method of particle 
acceleration into excised embryonal axes. McCabe is cited to 
demonstrate that meristematic regions in plant tissue culture 
had been demonstrated as Susceptible to transformation in which 
regenerants display the heritable presence of the transgenic 
DNA. The importance of this observation is found in the basic 
nature of maize friable (Type II) cultures in that these 
Cultures represent the de nova multiplication of meristematic 
zones, 1i.@. somatic embryos (see Phillips et al. section 5~ 
@e.8). Phillips et al. (pages 345-387) reviews the methods of 
cell/tissue culture and in vitro manipulation of maize. This 
reference is cited to teach the method of explant initiation 


and maintenance of a friable malze tissue culture. Re claim 
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42, the use af solid or liquid Culture for the initiation of 
Maize tissue cultures are considered routine (see Phillips et 
al. section S-1.3, for example). Furthermore, the initiation 
and superior vigor of totipotent A188 x B73 cultures or any 
ather culture of a superior genotype initiated an "solid" 
medium (re claim 42) were well know to those of ordinary skill 


in the art (page 351, for example). These cultures were known 





in the art to produce friable (Type I1) in vitro growth at high 
frequencies (re claim 4@). Re claim 41, the selection of 
Gallus culture clumps of about 33 to 8@ mg per clump would 
appear to be the result of routine callus subculture and grawth 
Parameters. Re claims 48 the expression of a reporter gene for 
its known and expected benefits would be considered an obvious 
application of the technology. In this regard herbicide 
resistant plants facilitate efficient agronamic growth. In 
sum, it was well within the ordinary skill in the art to employ 
the claimed elements in order to obtain their known and 


expected results. 


Consequently, the use of biolistic or particle 
acceleration technology to transform totipotent maize cultures 
is both the logical progression from the observation of stable 
transformation as nated in Klein et al. (page 562), providing 
motivation and the expected result of this application, thus 
providing a reasonable expectation of success. Applicants? 
have failed to establish the presence of any unexpected or 


unpredictable results in the claimed method. 


Accardingly, the modification of the method of Klein et 
al. in view of the teachings of McCabe regarding the 
regeneration of meristematic tissue in transgenic soybeans, and 


the use af friable totipotent maize cultures as disclosed by 
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Phillips et al. was well within the ordinary skill of the art 
at the time the claimed invention was made, Thus, the claimed 


invention as a whole was Clearly prima facie obvious in View of 





the references, in the absence of sufficient, clear, and 


Convincing evidence to the contrary, 


Applicants’ arguments, in as much as they may apply to the 
new rejection set forth above, have been Carefully considered 


and are not deemed persuasive. 


First, the Examiners comments found at page 7, lines 19-22 
of the previous Office Action were directed to the penultimate 
Paragraph at page 562 and not the paragraph cited by 


applicants. In this Paragraph reference is made to a 
manuscript in preparation in which stably transformed cultures 


of maize and tobacco were produced using the Drocedures 
outlines in the instant publication. Second, regarding the 


alleged absence of a "well within the ordinary skill in the 
art" sentiment in Klein et al. (Bio/Tech), it is clear that 
these authors believed that transformation via the exemplified 
method and regeneration was the expected outcome (note the use 
of the phrase "is possible”), This statement places the use of 
the technology within the level of “reasonable to do" and not 


as implied the "reasanable to cry." 


Regarding the teaching found in Klein et al. (Plant 
Physiology), this paper was cited merely to demonstrate stable 
integration of non-native DNA via the Claimed method. The same 
observation is noted at page 562, penultimate Paragraph, of 
Klein et al. (Bio/Tech). Furthermore, the alleged admonition 
Cited by applicants is Clearly taken out of context. Attention 
is directed to the entire Paragraph in which the work of 


Toriyama et al. is cited as producing transgenic rice via the 
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instant method, for example. Indeed the improvements needdlwere 
directed to increased efficiency in a protoplast system as’ 
regeneratian af maize from protoplasts was not at a level of 
sufficient response ta be equivalent to that of tobacco. 
Similarly, basic knowledge of the art of maize protoplast 
regeneration would only lead one in the art to conclude that 
the regeneration of the sterile plants by Rhodes et al. were 
due to the use of sterile starting material and not that 


transformation Produces sterile plants. 


Regarding McCabe et al., the Examiner never asserted that 
McCabe et al. taught soybean tissue culture regeneratian but 
merely that the tissue employed consisted of embryonal axes. 
Such tissue was not recognized as amendable to transformation 
until this work. Thus, when considered in view of Phillips et 
al. this would certainly establish that the tissue type mast 
amenable to regeneration (meristematic tissue) is also amenable 
to transformation, Clearly, no improper hindsight was employed 
in this construction. Regarding Phillips et al., friable type 
Il tissue was and remains the preferred tissue type for maize 
regeneration. In addition, applicants have asserted that the 
instant invention presents unexpected results. The Examiner, 
Nowever, Can see none. The production of a fertile transgenic 
maize plants, based on prior art technology was predictable and 
thus expected. This is clearly the anly passible conclusion as 
applicants have not explained why they believe that the exact 
application of the method of Klein et al. was an unexpected 
application. At page 15 of the specification, applicants 


state: 


The current preferred procedure entails exactly the pracedure 
of Klein et al. (1988b) except for the doubling of the stated 
optisus DNA concentration. CEaphasis added]. 
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Clearly, with the exception of a routine optimization of 
DNA concentration the instant method is the method of Klein et 
al, and nothing more. As applicants transformed the mast 
totipotent maize tissue culture (Phillips et al.) the result 
was Clearly expected and predictable. Accordingly, one of 
ordinary skill in the art aware of theée publications would 
naturally first seek to apply the method of Klein et al. to the 
tissue of Phillips et al, 


Regarding the Potrykus publication, mewly argued by 
applicants, the Examiner has the Following ta add. riret, 
Potrykus is essentially a negative Publication which is slanted 
by the authors own emphasis in the belief that direct gene 
transfer of protoplasts should be the method of choice. 
Applicants are invited to review the literature in this regard 
and will note that the author has several publication regarding 
direct protoplast gene transfer. Second, although the author 
regards many of the techniques as not applicable to cereal, he 
ignores or minimizes the evidence found in Graves and Goodman 
For maize, the work of Rhodes et al. in electroporation in 
maize and Toriyama et al. and Shimamoto et al. in rice, for 
example. Clearly Potrykus is not the Final arbiter in this 
arena. Furthermore, the Potrykus admanition at Page 342 that 
“meristematic (embryonal cells) can not Csicl] be transformed" 
again ignores the work of McCabe et €@l. as Potrykus did not 


distinguish between monocots and dicots in this regard, 


Regarding applicants new citation of Rhodes (Bio/Tech) it 
is not seen how the successful regeneration of maize from 
Protoplasts would discourage workers to Pursue Bbiolisties. On 
the contrary, as cereals were art recognized to he more 


recalcitrant than dicots, and most dicots were shown to be 
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amenable to all the prior art forms of transformation with the 


exception of the more recalcitrant dicots -- such as soybeans, 


and soybeans were recognized to he easily transformed by 


biolistics -- one in the art considering all avenues would 


chose biolistics. 


Finally applicants have asserted that patentability can be 


found far the instant application because of the evidence of a 


long felt need established by Nelson et al. (newly cited by 


applicants). 


Applicants neglect, however, tao note that in 


consideration of the establishment af a long felt need of the 


issue is whether failure to succeed were due to @ lack of 


interest or appreciation af an 


inventian'’s potential or 


marketability rather than want of technical know-how. See MPEP 


716, 


to establish the 


It is the Examiner's position that the evidence presented 


“long felt need" and the reasans for the 


absence of a method to salve it fail to meet the above test. 


Furthermore, 


Nelsan talks af the need for a reliable method and 


it is not clear that the instant method would fall into that 


category. 


In this regard attention is again drawn to page 39 


af the instant specification where applicants guestion the 


repeatability of the claimed method. 


No claim is allowed. 


Any inquiry concerning this or earlier communication from 


the examiner should be directed te Gary Benzion, Ph.D whose 


telephone number is 


(723) 


308-1119. 


Any 


inguiry of a general 


nature or relating to the status of this application should be 


directed to the Group receptionist whose telephone number is 


(783) 


308-2196. 
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Papers related to this application may be submitted to 
Group 188 by facsimile transmission. Papers should be faxed to 
Group 180 via the PTO Fax Center located in Crystal Mall Ls 
The faxing of such papers must conform with the notice 
published in the Official} Gazette, 1996 O06 30 (November Pog 
1989). The CM1 Fax Center number is (703) -~308-4227, 


Benzion 


August 28, 1991 a Po, 


Gary Bénzion, PH 
PATENT EXAMINER 
GROUP ART UNIT 184 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 








it: = iPPPIEE® ic of: Ronald C. Lundquist et al. ) Docket No.: 9%696.1-US-~01 
Group Art Unit: 184 


For: FERTILE TRANSGENIC CORN PLANTS G. Benzion 
The Commissioner of Patents and Trademarks 
Washington, D.C. 20231 


Sir: 


We are transmitting herewith the attached: 
{ } An assignment of the invention to 
, a — corporation, 

{ } A certified copy of a application, Serial No. ,» filed ; 
19, the right of priority of which is claimed under 35 U.S.C. 119, 

[ ] Small entity status of this application under 37 C.F.R. 1.9 and 1.27 has been established 
by verified statement previously submitted. 

{ ] A verified statement to establish small entity status under 37 C.F.R. 1.9 and 1.27 is 
enclosed, 

{X]} Other: Response with cited references 











| tattehebhbbteetnl al 


_._£.\Hendment No Additional fee is required wwnh@ fee has been calculated as shown: 


an TES 





(1) 
CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 
AFTER PREVIOUSLY EXTRA 
AMENDMENT PATD FOR 
TOTAL 
CLAIMS 
INDEPENDENT 
CLAIMS 


{ ) FIRST PRESENTATION OF 
MULTIPLE DEPENDENT CLAIM 





TOTAL 


X Attached is a Petition for Request for Extension of Time for _3 months and fee of $ 810.00 . 
_ Attached is a check in the amount of § , for 
X Attached is a return postcard. 








Please charge any additional fees or credit overpayment ta Deposit Accaunt No. 13-2725. 
A duplicate copy of this sheet is enclosed. 


CERTIFICATE UNDER 37 CFR 1.8: The undersigned hereby certifies that this Transmittal Letter and 
the paper, as described hereinabove, are being deposited in the United States Postal Service, as 
first class mail, in an envelope addressed to: Commissioner of Patents and Trademarks, 


Vashington, D.C. 20231, on this 20th day of February , 1992. 

MERCHANT, GOULD, SMITH, EDELL, WELTER & SCHMIDT ve CO 

3100 Norwest Center, Mpis, MN $5402 (612)332-5300 Name: Warren D. Woessner 
Reg. Na.: 30,440 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE t 
Gi 


pp icaBts: Ronald C. Lundquist et al. Examiner: G. Benzion 





No.: 7/467,983 Group Art Unit: 184 





: January 22, 1990 M&G: 9696.1-US~-01 
(was 8955.1-~US-01) 


Title 2: FERTILE TRANSGENIC CORN PLANTS 








Hon. Commissioner of Patents 
and Trademarks 
Washington, D.C. 20231 





PETITION FOR EXTENSION OF TIME 





Sir: | 
It is respectfully requested that a three-month exten- 
sion of time be granted in which to respond to the Office Action 
mailed August 23, 1991, said response being due November 23, 
1991, thereby extending the response period to February 23, 1992. 
Our check in the amount of $810.00 is enclosed to cover 


the required fee. 


herahy certily that! this correspondance js being de- 
posited with tha United Statas Postal Service as first 
class mail in an envelope addressed to: Commissioner 


af Paten's and Tradsmark j 
be ‘i ma § Washington. DC. 20231 
(Date of Deposit} 
Se : 
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' Please charge any additional fees due to PTO Account 
No. 13-2725. 

Respectfully submitted, 

RONALD C. LUNDQUIST ET AL. 

By their attorneys, 

MERCHANT, GOULD, SMITH, EDELL, 
WELTER & SCHMIDT, P.A. 

3100 Norwest Center 

30 South Seventh Street 


Minneapolis, MN 95402 
(612) 332-5300 or 336-4622 (direct} 


Date ek 20 (PF BY bTane. LO Linbeane. 


Warren D. Woessner 
Reg. No. 30,440 
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'7/467,983 Group Art Unit: 184 








Filed ‘January 22, 1990 M&G: 9696.1-US-01 
(was 8955.1-US-01) 
Title > FERTILE TRANSGENIC CORN PLANTS " 
Ps 
eens wat 
Hon. Commissioner of Patents Vy, ~: a 
and Trademarks fy Ci b 
Washington, D.C. 20231 tir 
| , I pp: 
RESPONSE ° “iy 
Sir: e: ; o 
£TT ae 


In response to the Office Action mailed August 23, 
1991, reconsideration and withdrawal of the rejection of the 
claims of the above~identified application is respectfully 
requested. 

At page 2 of the Office Action, the Examiner rejected 
Claim 48, which recites that the selectable marker gene intro- 
duced by the present process imparts herbicide resistance, under 
35 U.S.C. §112(1), on the basis that the specification would not 
enable the art worker to produce a transgenic corn plant express- 
ing a recombinant selectable marker gene that would impart 
herbicide resistance to said plant. This rejection is respect- 
fully traversed, 

In the first place, it is clear that the Specification 
explicitly discloses genes which impart herbicide resistance to 
be a subgenus of the genus “selectable marker genes” (see 


page 12, lines 6-8). In the second place, the Examiner is 
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respectfully requested to consider that this position is incon- 
sistent with his position taken with respect to the herbicide 
resistance claim (9) of Applicants’ corresponding PCT Application 
(PCT/US91/00183). As taken from the Written Opinion mailed 
November 18, 1991, it is the Examiner’s Opinion that: “"[t]he 
selectable marker{s kanamycin, hygromycin and methotrexate] 
employed [in the prior art] all possess herbicidal properties.” 
Applicants’ aqree with this statement. Finally, the Examiner is 
requested to note that the commonly-assigned PCT application 
WO 91/02071 discloses transgenic corn plants produced by the 
Claimed method which express foreign DNA encoding resistance to 
the broad spectrum herbicide Basta® px {ammonium phosphinothri- 
cin). Although this PCT application is not conceded to be prior 
art to the present application, it is cited as evidence that 
Applicants’ process, as described in the specification, would be 
effective to yield transgenic corn plants resistant to more 
conventional herbicides. Furthermore, the bar gene introduced by 
Adams et al. also was used for selection (see pages 45-55, 70-74 
of corresponding PCT application Wo 91/02071). Therefore, 
withdrawal of this rejection is respectfully requested. 

At page 4 of the Office Action, the Examiner rejected 
all of the claims obvious over Klein et al., io/Technology, 6, 
359 (1988) in view of McCabe et al., Bio/Technology, 6, 923 


(1989) and Sprague et al., chapter 5 of Corn and Corn Improve- 
ment, ASA, Madison, WI (1988). 
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Although the Examiner maintains that the right column 
of page 562 of Klein et al. (Bio/Technology) discloses “stable 
transformation of maize callus via the disclosed technique” no 
stably transformed callus is disclosed in the cited paper. 
Rather, Klein et al. disclose that because embryogenic callus can 
be generated from the surface of maize scutellum, maize scutellum 
“will be a prime target for future attempts to deliver selectable 
markers with the particle gun” (emphasis added). This is a 
Suggestion to transform scutellum and then to generate callus 
from the transformed cells that can hopefully be regenerated into 
transgenic plants, which hopefully will be fertile, etc. It is 
not a Suggestion that callus of any sort should be the target of 
biolistic transformation as called for in the present claims. 

The Examiner has also taken the position that the statement by 
Klein et al. that their preliminary work (and unreported results) 
"gives us reason to believe that stable transformation leading to 
the recovery of whole plants is possible” (emphasis added), 
establishes a prima facie case of obviousness in accord with the 
current legal standards, stating that “[t]his statement places 
the use of the technology within the level of ‘reasonable to do’ 
and not as implied [within] the ‘reasonable to try.'’” 

Applicants specifically and vigorously disagree that 
this legal conclusion can be reached on the basis of the Klein et 
al. disclosure. Applicants respectfully direct the Examiner's 


attention to the case of In re O’Farrell, 7 U.S.P.Q.2d 1673 (Fed. 
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Cir. 1988), which held that in order for a reference to obviate 
an invention, it must be shown that the reference contains: 
1) detailed enabling methodology for practicing the 
Claimed process; 
2) a suggestion to modify the disclosed process to 
yield the claimed process; and 
3) evidence suggesting that claimed process would be 
Successful in attaining the desired result. 
It is submitted that the Klein et al. paper clearly 


fails to satisfy this tripartite test of O’Farrell. That is, it~ 





does not contain detailed enabling methodology for practicing the 
claimed invention (no selection or regeneration methodology, for 
instance), it does not suggest how the methodologies therein 
might be modified to yield the claimed process, and certainly 
there is no evidence arising out of any of the references that 
suggests that the regeneration of fertile, transgenic corn plants 
would be successful. It is not seen on what basis the art worker 
would be able to predict the ultimate success of a chain of 
events only hinted at by Klein et al. 

Furthermore, it remains Applicant's position that the 
Klein et al. paper does not suggest or disclose a method that 
would yield the present transgenic plants. The Klein et al. 
paper (a) does not disclose transformed callus tissue but merely 
demonstrates transient expression in Scutella; (b) only describes 
transient gene expression involving single cells; there is 


nothing to suggest that the introduced DNA would be transferred 
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from one cell generation to another, much less from one plant 
generation to the next, or that the bombarded cells are even 
viable; (c) does not disclose selecting for transformed cells; 
and (d) does not disclose regeneration of the transformed cells 
into plants by any route. 

Since Klein et al., Plant Physiol., 91, 440 (1989) is 
not prior art to the present invention, the Examiner is respect- 
fully reminded that he cannot rely on any part of it in support 
of a rejection of the present claims, @.g9., aS is done on pages 
6-7 of the Office Action. 

The cited McCabe et al. paper discloses the regenera- 
tion of chimeric soybean plants following bombardment of the 
meristems of immature seeds. The Examiner asserts that the 
McCabe et al. paper discloses that “meristematic regions in plant 


tissue culture had been demonstrated as susceptible to transfor- 





mation in which [(plant} regenerants display the heritable pres- 
ence of transgenic DNA” (emphasis added). However, the excised 
embryonic axes which were bombarded by McCabe et al. were not 
cultured prior to bombardment by any means, but were simply 
excised, plated onto target plates and bombarded. The Examiner 
is requested to consider claim 1 of Christou et al. (U.S. Patent 
No. 5,015,580) wherein it is recited that shoot formation is then 
induced directly from the embryonic axis without intermediate 
proliferation of tissue in callus culture. Although the Examiner 
Suggest that these results would lead the art worker to bombard 


"“Malze friable (Type II cultures)," this observation can Only be 
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based on hindsight. None of the cited art discloses particle 
bombardment of this type of cultured tissue, either derived from 
maize or from any other plant species. 

Furthermore, the McCabe disclosure is limited to the 
transformation of a dicotyledonous species, soybeans, and would 
not suggest to the art that this methodology would be applicable 
to monocots such as corn. The ‘580 patent also does not suggest 
or disclose that this rather specific methodology could be used 
to transform corn. 


The ‘reasoning of the recent case In re Vaeck, App. No. 





91-1120 (Fed. Cir. 1991), on its facts, is applicable here. In 
Vaeck, the Court observed that although Bacillus genes were known 
to be capable of expression in B. coli, such a teaching did not 
Suggest that such genes would: also be functional in cyanobac- 
terial hosts. Similarly, in our case, the mere demonstration 
that transformation of soybean, a dicot, is possible in no way 
teaches or suggests that a much more difficult and recalcitrant 
monocot species, maize, would be Similarly transformable. 

AS stated by the Examiner, the lengthy chapter in 
Sprague et al. reviews the methods of cell/tissue cultures and in 
vitro manipulation of maize, and teaches the general method of 
explant initiation and maintenance of a friable maize tissue 
culture. However, it is Applicants’ position that in the absence 
of knowledge of Applicants' success, this review does not Suggest 
that any particular type of tissue would be suitable for regener- 


ation into plants following biolistic transformation, or that 
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fertile stably-transformed Zea mays would result that would 
transmit the introduced DNA to progeny, so:that it would he 
expressed by the progeny. 

While the Examiner summarily concludes that “it was 
well within the ordinary skill in the art to employ the claimed 
elements in order to obtain their known and expected results,” it 
is respectfully submitted that without the benefit of Applicants’ 
disclosure, the cited art would not have motivated the art worker 
to employ the "claimed elements.” This is because there is 
nothing in the prior art that would lead to a reasonable expecta- 
tion that "their known and expected results” would be a fertile, 
stably~transformed corn plant, able to transmit the introduced 
recombinant DNA to its progeny. 

The Examiner’s final assertion is that the use of 
biolistic or particle acceleration technology to transform 
totipotent maize cultures is "the logical progression from [the 
prior art].” However, this is no more than a further assertion 
that it would be obvious to try to transform embryogenic callus 
cultures via biolistic transformation and to try to regenerate 
plants from the bombarded tissue. Even assuming, for argument’s 
sake, that it would be obvious to replace the scutella bombarded 
by Klein et al. or the meristems bombarded by McCabe et al. with 
cultured friable embryogenic callus, there is nothing to suggest 


that the claimed fertile transgenic maize plants would predict- 


ably arise. 
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Applicants will now review a sampling of the strong 
secondary evidence of non-obviousness relating the long~felt 
need/failure of others as presented by various publications by 
authorities in the field of agricultural biotechnology. We will 
begin our review with two review articles of Dr. Ingo Potrykus 
(Bio/Technology, 535 (June 1390) and Physiologia Plantarum, vay 
125 (1990)}. To begin with, Applicants agree with the Examiner’s 
characterization of the former review as “assentially a negative 
publication which is slanted by the authors own emphasis in the 
belief that direct gene transfer of protoplasts should be the 
method of choice.” This is because prior art which teaches away 
from the direction which led to Applicants’ success is strong 
evidence of unobviousness (In re Rosenberger, 156 U.S.P.Q. 24 
(CCPA 1967)). In the Bio/Technology article, Potrykus refers to 
the serious difficulties associated with genetic engineering of 


Monocots : 


-+-My personal experience in working towards 
the genetic engineering of cereals for the 
last 18 years convinces me that we still have 
serious problems in front of us.... It seems 
to me that we are really not yet close to 
such a situation. 


(Page 535, col. 1-2.) 

At page 542 in the same article, Potrykus ascribes part 
of this lack of optimism to his belief that monocot meristematic 
cells cannot be transformed: 

[A]ccumulated experience of gene transfer 

experiments with plants is in agreement with 


the hypothesis that meristematic (embryonic) 
cells cannot be transformed. I do not know 


SM 0000718 


Case 1:04-cv-00305-SLR Document 210-5 ~~ Filed 01/11/2006 Page 21 of 50 


of any experiment that would disprove this 
hypothesis. 


(Page 542, col. 1.) 
A similar pessimism also pervades 1990 Physiologia 


Plantarum review article: 


Despite intensive efforts with perfect 
embryogenic suspensions and scutellum cul- 
tures of maize and other cereals, so far 
there is not a single transgenic cereal 
seedling. The success with soybean seedlings 
is probably based on very intimate experience 
with a well established and efficient system 
of multiple shoot regeneration from the shoot 
apex. The different geometry of cereal 
seedlings together with different responses 
in shoot meristem culture do not make it easy 
to apply a similar strategy to cereals. It 
might well be that the reason for the failure 
to regenerate transgenic cereals after 
particle bombardment of either embryogenic 
suspension or immature scutelli has its cause 
in the limited amount of DNA carried into the 
cell by the particles or in the inefficiency 
with which this DNA dissociates from the 
particles. 


This summary also rebuts the Examiner’s assertion as 
set forth at page 8 of the Office Action that Potrykus did not 
distinguish between attempts to transform monocots and attempts 
to transform dicots. 

An article from the journal Science, 249, 630 (August 
10, 1990) published shortly after the announcement that trans~ 
genic, fertile corn had been achieved, emphasizes the long-felt 
but unresolved need, as well as the failure of others such as 
Carol Rhodes ("Corn Transformed"). The article begins by noting 
that the achievement of fertile, transgenic corn is "the capstone 


of almost a decade’s efforts to genetically engineer this 
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country’s most important crop,” and then continues by noting the 
"years of frustration” and a renewed effort to genetically 
engineer corn begun by Carol Rhodes and her colleagues. The 
article notes that while Dr. Rhodes and her group were successful 
in regenerating transformed corn, their "celebrations were short-« 
lived: the resulting plants were infertile.” 


The Science article then refers to attempts by the 





CIBA-Geigy group, who were said to have achieved the regeneration 
of non-transgenic corn cells into fertile plants. However, it is 
pointed out that “these techniques, so far, have not worked with ~ 
genetically transformed corn,“ 

In the March 1990 issue of Genetic Engineering News, an 
article reporting the successful transformation of corn by Bio- 
technica, quotes Ralph Hardy, president of the Boyce Thompson 
Institute for Plant Research at Cornell University as follows: 

“Useful corn transformation with the produc- 

tion of fertile plants that transmit the gene 

to succeeding generations has been an insur- 

mountable roadblock for agricultural biotech- 

nology." 

The Examiner is also again requested to consider the 
following summary of the art of maize transformation in 1990, 


published by Timothy Nelson, of the Department of Biology, Yale 


University, in The Plant Cell, 2, 589 (July 1990): 





The great experimental advantages of maize 
for the study of development and genetics 
have attracted many researchers and have 
resulted in a huge resource of mapped genes, 
molecular probes, chromosomal rearrangements, 
and other tools (citation omitted). It has 
been a source of frustration to the same 
researchers that maize has not proved as easy 
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to stably transform as many plants without as 

rich a scientific background. For many 

dicotyledonous plants, the Aqrobacterium~ 

mediated construction of transgenic plants 

has become a routine and reliable experimen~ 

tal tool. Although this system may be adap- 

table to the monocot rice (citation omitted), 

there are no reports of success with maize. 

Therefore, it is respectfully submitted that this 
evidence, which reflects the state of the art either just prior 
to, or subsequent to the effective filing date of the present 
application, is more than sufficient to establish that 
Applicants’ invention is unobvious, particularly when considered 
with the lack of success reported in the prior art which was 
cited by the Examiner. This art conclusively demonstrates the 
Significant achievement represented by the present invention to 
others in the corn industry. From this evidence it is submitted 
that withdrawal of the obviousness rejection of the pending 
claims is more than appropriate. 

Therefore, it is respectfully submitted that the 


Claims, as amended, have been placed in condition for allowance, 


and notification to that effect is earnestly solicited, 


Dekalb Purchase of Certain Biotechnica Assets 
antes curendse of Certain Biotechnica Assets 


Dekalb Plant Genetics has recently purchased certain 
assets of Biotechnica International, Inc., the assignee of the 
present application as filed. An assignment of Biotechnica’s 
rights to certain pending Biotechnica patent applications 
directed to corn transformation was included in this purchase. 
The assigned applications include the present application, as 


11 
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well as Serial No. 07/508,045, filed April 11, 1990; and 
07/636,089, filed December 28, 1990, each entitled “Fertile 
Transgenic Corn Plants” and listing Lundquist et al. as 
inventors. Therefore, ownership of the present application is 
now the same as that of Adams et al., U.S. Patent No. 513,298, 
filed April 17, 1990. Dekalb Plant Genetics intends to now 
initiate an investigation to Satisfy any obligation under 37 
C.F.R. §1.78(c). The results of this investigation will be 
reported to the PTO Examiner as soon as it is completed. 

PTO Form 1449 is enclosed, listing the newly discussed ~ 
papers. However, it is net conceded that any of the newly cited 
art is prior art to the present application. Copies of all of 
the cited cases are also enclosed. 

A request for a three-month extension of time to 
respond to the Office Action is also enclosed. 

Respectfully submitted, 

RONALD C. LUNDQUIST et al. 

By their attorneys, 

MERCHANT, GOULD, SMITH, EDELL, 
WELTER & SCHMIDT, PLA, 

3100 Norwest Center 

90 South Seventh Street 


Minneapolis, MN 55402 
(612) 332-5300 or 336-4622 {direct ) 


Date we 20 1992 By Warren. LY bJoeroorg_ 


Warren D. Woessner 
Reg. No. 30,440 
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Patent and Trademark Office 
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PAPER NUMBER! 






ART UNIT 


DATE MAILED: m at ’ } “ ° : 


Tossa comirunicaton trom me axaminge it Charge of your apsieaton. 
COMMISSIONER OF PATENTS AMD TRADEMAFIKS 


P) this appiication has been axemined Aan filed nda fo. BE scton is made finct. 


A shortened statutory period for rasponse to this action is sat to expire eee (2) months}, Gays from the cate of this totter. 
Faifure to respond within the perlod for response wil cause the application to become abandoned. S5US.C 133 





Part | THE FOLLOWING ATTACHMENT(S) ARE PART OF THI ACTION: 


1. £} Notice of Aatarences Cited hy Examiner, PTO-892 2. CI Notice re Patent Drawing, PTO.848" 
x (J Natice of Art Cltad by Applicant. PTO-1449. 4. (2 Notice of informat Patent Application. Form PTO«152. 


s, 7 information on How to Effect Drawing Changes, PTO-1474. sorimmeeshebtesimenemanneanime near 


Part tl SUMMARY OF ACTION 


1. 0 cain 3 dl int ‘{s— | ? ~ GE tra: pending in {he application. 


Of the above, claims ret errrmiitieeeny 2 Withdrawn from considaration, 
8: Clalms rier —errune- HAVO DEN canceled. 


Cj Clalma are sllowed., 


ciaime 2, ek yy Gre refectad. 


5, 2 Ciaima Tren SO Obfected to. 
6. (J ctaims rer —rcttnt—ereternstieerrnnan FB SUBJECT 16 restriction or olection raquirament 


N 


a 





a 


7, CI this appiication has been tiled with Informal drawings under 37 C F.A 1.85 which are acceptable for examination purposes. 
@. () Formas drawings are required In response to this Offles action. 
C 


The corrected of substitute drawings have been recelved on Under 37 CFR. 1.84 these drawings 
are (1) acceptabie P) aot acceptadle (see expignation ar Notice re Patent Drawing, PTO-948}, 





40.. C] The proposed additions or substitute sheel{s) of drawings, filed on has {have} been C} approved by tha 


examiner. Ci disapproved by the examiner {see explanation). 





11. C The proposed drawing corraction. fied an has been (] eppraved. CJ disapproved (soe axpinnation}. 





z 0 Acknowledgment is made of the claim tor priority under USC 119 The certified copy has [J been recelved (J not been received 
; Ried an errr merent———rrrnnttnt——pra——er 


12. C2 Since ihis application appears to be in condition for atiowance except for formal matters. prosecuiion as to the marits is closed In 
accordance with the practice under Ex parte Quayle. 1995 CD. 14:453 0.6. 213. 


C] been illed In parant apriication, serlal na. 
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val 


Serial No. 97/467983 2 of 6 
Art Unit 1804 


The text of those sectiona of Title d5, U. &. Cade not included in thia 


action can he found in a prior Office action, 
Claima 39, 41-42 and 47-48 are currently pending. 


At page 12 of the inatant remarkea Applicants note their submigaion of a 
PTO Form 1449, however, the same ia absent fron the inatant application. 


Claims 48 remainga rejected under 35 U.S.C. 1i2, firat paragraph, for the 


reasons of record as set forth at pages 2-3 of the previous Office Action, 


Applicants’ urge that in view of prior examination in Applicant’s 
corresponding PCT application and the evidence of herbicidal resiatance in 
cammonly assigned PCT W@ 91/0271, the limitation in Claim 48, re the 
expression of herbicide reaigtance genes is warranted. Firet, each and every 
application for ea patent under 35 U.S.C, 1@1 ie entitled to and requirea 
examination on the merita of what ig presented in that application. While it 
may be nothing more than a matter of semantics ag to whether hygromycin can be 
considered a herbicide, it remaing a fact that the anly compound that may have 
such properties exemplified in the inatant specification was hygromycin. 
Hovever, there is no evidence that the expregaion of hygromycin, ag taught in 


the specification, imparts properties that gatiatfy the claim limitation to: 


~.+» imparts herbicide reaistance to aaid fertile tranagenic Zea mays 
plant. 


Clearly Applicanta have not demonatrated the above limitatian. 


Finally, while the expression of a Single herbicide resistance gene may 
support a claim to the a transgenic plant that expressea that gene at 
herbicidal levela, it does not aupport a claim to any and all other plants 


that expreas other herbicidal genes. In thig regard Applicants’ attention ia 
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Serial Ho. g7/467993 3 af 6 
Art Unit 1884 


directed to DeGreve et al. eited by the Examiner at page 3 of the previoua 
Office Action. 


Claime 39, 41-42 and 47-48 remain rejected under 35 u.5.c, 183 for the 


reasons of record as set forth at pages 4-10 of the previoue Office Action. 


Applicants’ aseert that Klein et al. do not disclose stably transformed 
callus. Again the Examiner directs Applicanta’ to the previously cited 
recitation in the reference. Furtherrore, as McCabe et al. evidence that 
biolistics can be employed to stably transform soybeans there vould appear to 
be little reason to doubt that other celle could not be Gimilarly transformed, 
In addition the Examiner never stated Or aggerted that Klein et al, taught the 
stable integration and expression in callus. It is believed, hovever, that 


when all the references are considered in concert, each vill clearly support a 


finding of prima facie obviousness and thus satisfy the findings in In re 





O’Farrel, Furthermore, O'Farrell also addressed that obviousness under 35 USC 
1@3 does not require absolute predictability of succega-- all that is required 
ig a reasonable expectation of Bucceas. See in re O'Farrell, 7USPQ2d 1673, at 
1681 (Fed. Cir. 1988). It remains the Examiner's position that the 


combination of referenceg present such a reasonable expectation of success, 


Re comments directed to the improper use of Klein et al. (Plant 
Physiology 91 448, 1989), the Examiner did not rely on this publication in the 
rejection. Applicants’ attention is directed to the fact that the rejection 
ends at page 6, firrt paragraph. The remaining pages comprise comments that 


were directed to rebuttal. 


Re McCabe et al., contrary to Applicants’ atatement, attention ig 
directed to page 923, bottom right column, in vhich excised meristena and axeg 
were plated on MS medium for regenerating embryos. Again McCabe et al- was not 
cited to teach callus transformation but transformation of meriatematic 


regions. Thies obgervation, when congidered in view of Phillipa et al. and the 
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Serial No. 97/467987 4 of & 
Art Unit L804 


statement in Klein et al. regarding the fact that embryoa and embryagenic 
callua can be generated from scutellum, certainly form a nexus of observations 
and da not conatitute hindsight. 


Re the holding in In re Vaeck, the Examiner cannot see hoy the fact 
gituation of Vaeck, drawn ta molecular biology, can in any way be considered 
gimilar to tigsue culture in which thoae in the art conatantly borrow what had 


worked in one arens to that of current intereat. 


Re Applicants! commenta drawn to Sprague et al., at page 6, final 
paragraph, are not casprehended as the game vaa not cited in the rejection 


under conaideration., 


Re Applicants’ commenta te Potrykua (1999 Physiologia Plantarum), note 





that the author at page 126 atates that these conments represent: 


+++ My personal interpretation of the present situation. ... Aa ao many 
of the arguments vhich I uge to explain the failure of go many 
experiments, have not been substantiated experimentally, thia agsesgament 
ia also rather subjective. 


And, at page 132, Potrykus notes that he relies on data: 


-.« which have not been published and are visible only indirectly in 
conference diacuasione ... 


Clearly, and in view of Applicanta’ agreement that Potrykua ig rather 
negative towarda methods ather than the direct protoplast route, it ig hard to 
view the arguments presented by Potrykus and aupported by Applicants aa more 
than unsubstantiated aagertians not vell anchored in fact in the public 


purview, 


Finally, Applicants’ cite publicationa in science, Auguat 199@; Genetic 
Engineering Neva; March 199@; and The Plant Cell, July 1990; to evidence the 


lang felt need for tranaformed maize. These articlesevidence that the method 
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Art Unit 1804 


of Rhodes and others in ueing protoplast traneformation and regeneration had 
not been successful while the method af biolistica had. It would seen, 
hovever, that as vorkers in the art vere aware of the probleme of regenerating 
fertile transformed maize and the success of producing transformed soybeans 


these publication merely give support to the clear prima facie case of 





obviousness established by the art of record. 
No claim is allowed. 


THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of 
time policy as set forth in 37 CFR 1.i136(a). 

A SHORTENED STATUTORY PERIOD FOR RESPONSE To THIS FINAL ACTION IS SET TO 
EXPIRE THREE MONTHS FROM THE DATE OF THIS ACTION. IN THE EVENT A FIRST 
RESPONSE IS FILED WITHIN TWO MONTHS OF THE MAILING DATE OF THIS FINAL ACTION 
AND THE ADVISORY ACTION IS NOT MAILED UNTIL AFTER THE EXD OF THE THREE-MONTH 
SHORTENED STATUTORY PERIOD, THEN THE SHORTENED STATUTORY PERIOD WILL EXPIRE ON 
THE DATE THE ADVISORY ACTION IS HAILED, AND ANY EXTENSION FEE PURSUANT TO 37 
CFR 1.136(a) WILL BE CALCULATED FROM THE MAILING DATE OF THE ADVISORY ACTION, 


IN HO EVENT WILL THE STATUTORY PERIOD FOR RESPONSE EXPIRE LATER THAN SIX 
MONTHS FROM THE DATE OF THIS FINAL ACTION. 


Any inquiry concerning thia communication or earlier communication from 
the examiner should be directed to Gary Benzion, Ph.D vhoge telephone number 
de (7@3) 308-1119. 9 Any inquiry of a general nature or relating to the atatua 
of this application should be directed to the Group receptionist vhoge 
telephone number ia (7@3) 308-1119. 


Papers releted to thia application may be gubmitted to Group 18@ by 
facsimile tranemiasion, Papers should be faxed to Group 188 via the PTO Fax 
Center located in Crystal Mall 1. The faxing of such papers must conform vith 
the notice published in the Official Gazette, 1096 OG 3@ (November 15, 1989). 
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The CML Fax Center number ig (783) -308~4227, 


en£Zian Chiabelh C Ub mar 


Q5708/92 
ELIZABETH C. WH 
SUPERVISORY PATENT EXAMINER 
ART UNIT 184 
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ret at IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
X In re Application of: Ronald Lundquist et al. 


Docket No.: 9696,1-US~.01 serial No.: 07/467,983 
Filed: January 22, 1990 Group Art Unit: 184 
Examiner: G. Benzion 

For: FERTILE TRANSGENIC CORN PLANTS 


The Commissioner of Patents and Trademarks 
Washington, D.C. 20231 


Sir: 


We are transmitting herewith the attached: 

~ An assignment of the invention to _ 

. A certified copy of a _ application, Serial No. .» Filed _, 1991, the right of priority of 

which is claimed under 35 U.S.C. 119. - 

. Small entity status of this application under 37 C.F.R. 1.9 and 1.27 has been established by 

verified statement previously submitted. 

._ A verified statement to establish small entity status under 37 C.F.R. 1.9 and 1,27 is 

enclosed. 

X Other: Letter Re: Supplemental Information Disclosure Statement (13 pages with PTO Form 1449 
(8 pages) and copies of the 9) references. 


__Amendment _X No Additional fee is required he feé@ has been calculated as shown: 








pi er 





(2) 
HIGHEST 





NUMBER PRESENT 
PREVIOUSLY EXTRA or 
CLAIMS or 
INDEPENDENT 
CLAIMS a A aa or 
( ) FIRST PRESENTATION OF 
= MULTIPLE DEPENDENT CLAIM or 
TOTAL 





_ Attached is a Request for Extension of Time for _ months and fee of § 
._ Attached is a check in the amount of § » for 
& Attached is a return postcard. 


Please charge any additional fees or credit overpayment to Deposit Account No. 13-2725. A 
duplicate copy of this sheet is enclosed. 


CERTIFICATE UNDER 37 CFR 1.8: The undersigned hereby certifies that this Transmittal Letter and 
the paper, as described hereinabove, are being deposited in the United States Postal Service, as 
first class mail, in an envelope addressed to: Commissioner of Patents and trademarks, 
Washington, D.C. 20231, on this 30th day of April , 1992, 








MERCHANT, GOULD, SMITH, EDELL, WELTER & SCHMIDT By: {A Opin () ee 
3100 Norwest Center, Mpls, MN 55402 (612)332-5300 Name: Warren D. Woessner 

Reg, No.: 30,449 

WDW/KMK/sjo 
890416 (GENERAL) 
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PATENT 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
EN LC NS TIA TTaTT SRAM rye Wi vamrtrurenmeasiHitWAW Wr wLrTerve Sar SIN. mn Sh/anananS/ 4.ihveryw wes warremtonmunsaayaup tains rere nrc emma tus sa hath el 


Applicant: Ronald Lundquist et al. Examiner: G. Benzion 
Serial No: 07/467,983 Group Art Unit: 184 
Filed : January 22, 1990 Docket: 9696.1-US~01 


Title > FERTILE TRANSGENIC CORN PLANTS 


LETTER RE: SUPPLEMENTAL INFORMATION DISCLOSURE STA END? 
Hon. Commissioner of Patents | 
and Trademarks 79 
Washington, D.C. 20231 0 é 

Dear Sir: 

Enclosed is Patent and Trademark Office Form 1449 
listing documents that were reviewed with respect to the above- 
captioned patent application. Copies are enclosed. 

U.S. PATENTS 

U.S. Patent No. 4,370,160, to M. Ziemelis issued 
January 25, 1983, entitled "Process for Preparing Silicone 
Microparticles”. 

U.S. Patent No. 4,655,030, to K. Close issued May 12, 
1987, entitled "Process for Regenerating Corn”. 

U.S. Patent No. 4,666,844, to D. Cheng issued May 19, 
1987, entitled “Process for Regenerating Cereals”. 

U.S. Patent No. 4,940,835, to D. Shah et al. issued 
July 20, 1990, entitled "Glyphosate-Resistant Plants”. 

U.S. Patent No. 5,049,500, to C. Arnizen et al. issued 


September 17, 1991, entitled “Pollen-Mediated Gene 


Transformation in Plants”. 
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Serial No. 07/467,983 Letter Re: Supplemental IDSs 


FOREIGN PATENT DOCUMENTS 








European Patent No. 126,537, to Damon Biotech, Inc., 
published April 15, 1983, entitled "Dispensing System for 
Constant Release of Therapeutic Agent” (Abstract only). 

PCT Patent Application No. WO 85/01856, to DeWet, 
published May 9, 1985, entitled “Method for the Transfer of 
Exogenous Genes in Plants Using Pollen as a Vector". 

European Patent No. 141,373, to Plant Genetics, Inc. 
published May 15, 1985, entitled "Delivery System for 
Meristematic Tissue”. 

PCT Patent No. WO 85/02972, to Plant Genetics, Inc., 
published July 18, 1985, entitled “Coating Hydrogel Capsules”. 

European Patent No. 154,204, to Molecular Genetics, 
Inc., published September 11, 1985, entitled "Herbicide 
Resistance in Plants”. 


European Patent No. 160,390, to Stauffer Chemical 


Company, published November 6, 1985, entitled "Embryogenic Cal 


and Cell Suspension of Inbred Corn", 
British Patent No. GB 2,159,173, to Ciba-Geigy AG, 
published November 27, 1985, entitled "Transformation of 


Hereditary Material of Plants”. 


f 


lus 


European Patent No. 202,668, to Mitsui Toatsu Chemicals 


Inc., published November 16, 1986, entitled “Method of Culturing 


Protoplasts”. 
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PCT Patent No. WO 87/05629, to Plant Genetic Systems 
N.V. et al., published September 24, 1987, entitled “Plant Cells 
Resistant To Glutamine~Synthetase Inhibitors, Made by Genetic 
Engineering”. 

European Patent No. 242,236, to Plant Genetic Systems 
N.V. et al., published October 21, 1987, entitled "Plant Cells 
Resistant to Glutamine Synthetase Inhibitors, Made by Genetic 
Engineering”. 

European Patent No. 242,246, to Plant Genetic Systems 
N.V. et al., published October 21, 1987, entitled "Plant Cells 
Resistant to Glutamine Synthetase Inhibitors, Made by Genetic 
Engineering”. 

European Patent No. 299,552, to Solvay & Cie, 
published January 18, 1988, entitled “A Process for Transforming 
Cells”. 

European Patent No. 262,971, to The Plant Cell Research 
Institute Inc., published April 6, 1988, entitled "Methods for 


Controlled Regeneration of Cucumis sp. Plants in vitro From 





Explant Tissue”. 

PCT Patent No. WP 89/04371, to Louisiana State 
University Agricultural and Mechanical College, published May 18, 
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3100 Norwest Center - 

90 South Seventh Street _ 

Minneapolis, MN 55402 
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